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C71 JWe, COMPAONIB FRANCA! SB 
DBS FBTROI^s, a French corporate body, 
of 5 rue Michel-Ange, FarU 16 erne! 
France^do hereby declare the inYentJoni 
tor winch we pray that a patent 
may be granted to ua, and the 
method by which it it to be performed. 
^owln^an^^^* Crtbad by the 

The present invention U concerned with 
exploratory driWng and U particular to the 
protection of a drilled hole agaimt carina 
m and ingress of water. 

Known methods, in spite o( the progress 
scnievec, all hare the common charac- 
t eristi c of protecting the drilled hole against 
cavina in of the strata passed throo&h by 
means of tubes which are sent down as the 
tfriffing descends. TWs type of protection 
wmntx is costly, due both to the time 
required to place the tubes in position and 
the mandhandling involved and to the eost 
of flie tubes used. Is particularly trouble- 
some tn the ease where drilling methods, 
known as rotary drilling methods ire «n- 
?*35zL because ot a Ion of power, due to 
tool drive 



robbing of the _ 
ajpuust thewalls the We bote, U added 
to the above disadvantage. This loss of 
power may be considerable because this 
shaft may be as much as several miles in 
lmu^Piulheimore, when the tools require 
changing K« necessary to raise the drive 
shaft, which comprises lengths of rod 
screwed one into the other, and unscrew it 

mJty+}8P2* of borecole drilling called 
"flexUMnmsr achieves a net advanj^over 
rotary methods because the drive shaft is 
replaced by a flexible armoured hose for the 
tool driving motor and the flexible hose can 
be wound up or unwound by means of a 
drum. Xa addition, the space taken up by the 
chilling platform can be reduced in ska. 
However this method does not dispense whh 
ne«d to protect the dnfledhole using 
steel tubes to prevent caving in of the steam. 



Furthermore, it is essential to ensure a 
perfect eeal round the flexible hose so as to 
avoid the considerable danger if an eruntion 
occurs; 

mve^nc^ttwS iTpro^SSd 0 ! n?e£oTof 
exploratory drilling comprising drilling a 

of the drittod hole shnuhaneously with 
driUng of the hole, the tubVpre^«tog 
caving la of the strata and ingress of water! 

According to another aspect of die 
i*e*e»i invention there Is provided a 
m*bo<l of exploratory tWnmg comprising 
drilHng a hole by passing a drfflEg tool 
oownwardry through the earth, mr»ii7tfa g * 
tuune around the wall of the driUedhole 
simultaneously with the downward 
movement of &e drilling tool, to wevent 
earing in of the strat^sS m^ ofwaS 

zL^Mx^^f? 1 *** 1 * "emoer carried by 
the drlluM [tool is expanded Uterally against 
the snoiilded tubing w as to prevent retoSn! 

ar^&o tuWog and a force Is exerted be- 

^^^n^SS? • a P* n i^» member 
and the drilling tool to cause the drimne tool 
to jprogress downwardly. w ™» 
Thus, on the surface, instead of having a 

eest. sss* ££z 

which are tipped into aeproprWetanl^ 
from which they. see led iZXf% 
connected with and above the dr^s£tooI 
JJ^^^fftAod the straUatToe 
surmorted hnaedlatery after driflme. 

iJuTeESfe 0 ' ta ^ Foeees of 

S&'SS^ii ""V , ba Protected from the 
hew if*™ * •«?feve which U moulded 
S^ ^ B ^? e, .^ tubta 8 to be e* 
process beca^ltis cno^S to* fKumJ ^ 
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According to a farther asoaot m *t 
present iiriSadon thorei, S^Lff 

lor carryina w the ac^SrtlX 

a motor for rotating thm *La .-SS^^J 00 *! 
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formaWnf riopyo 6 through chouit S ' 
S^&n^Lf? UDI i?» * rorirtmce to com- 



an embodiment the 
emmpl a ooly, n 

In the diwlno: 

.afiSfL *^»»*tfo view in crom 
seotion of the low*? part of aa 
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**?°. 6 ^^Ff»«*tic iUmtration of 
«roeit for the materiab uted in 



„.# of Figure l; EES p *Zl ccuoa « ftJoore 6 darl 



SS^2-^!?5? wd 1,10 drewint only aa oil .i? J"?* , * tioa of the baalo 

feed channel 23, a mud cbedT 4 /«?wMi ™*emi *ad one tank 25 aied f** \STl 



the 

Figure _ 

35 de^*^^ 59 **^ far controJEnfi £ 
« fleacent of the machine of RbtxrolT* 

turbine or an electric motor. XI is la**ZJ%~, 
_ meaaj of a flexible ho» T^-wE?™ 

required to tnpply the motor tonL^M? 
moved «fter tafletinn of dwrroli 



l„r~~ , g •= ntthtoMo jOeove. which can 
& *• Inflated porftlon fa |S«S»T 

it» or rock 
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suit the driffing depth thus ensuring so 
Infection pressure for the redns at formers 
15 end 16 which is 30 bers higher then that at 
the bottom. Flexible hoses 33 and 34 ere 
heated thus entering that the viscosity of the 
material Is not lowered* A valve 37 enables 
the Introduction of hardener into a static 
mixer 38 to be stopped. This allows static 
mixer 38 to be drained of hardener, m the 
event of a temporary atop in drilling, before 
valve 39. which controls the feed of ream to 
injection zones 19 or 20, according to 
whether tubing 8 or sleeve 6 is being made, 
is closed. It will be understood that two 
assemblies exist similar to that ihown In 
Figure 6, one for the sleeve 6, the other tor 
the tubing 8. 

Thus kvrifl be understood mat circuits 5 
•rid 7, illustrated In Figure 1, each ccsnprise 
two ohsnneU, one tor the rutin and the other 
lor the hardener, the channel far the tatter 
being provided with a valve such as 37 
located on the inlet side of a static mixes 
such aa 38. Likewise, valves , such as 39 
control the flow of each of the resins and 
they are located one la channel 7 near In- 
jection zone 19 and the other in channel 5 
near Injection rone 20* 

The advancement of drilling and the 
forming of tubing 8 and its sleeve 6 are 
carried out as Ilhistrated rttamnmatlcally 
es 3 to 5. In Figure 3, sleeves 11 and 



deflated to enable it to take up a lower 
position as die result of injection of oil into 
the part of cylinder 42 located below piston 
40. The automatic inflation of sleeve 11 may 
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In Figures 

12 mre illustrated deflated and inflated 
respectively. Sleeve 11 U fast with body 10 
and descends with body 10 as a result of ou 
pressure, in the general circuit 23, exerted 
on piston 40. fast with body 10, under the 
control of control unit 9 (Figure S). Oil 
entering the Bop part of cvhnder 42 via 
circuit 41 pushes the piston down, sleeve 12 
remaining firmly uppliod against tubing 8 by 
rneviosvtaOatlancf tffefi sleeve. Thus a* fcjol 



with body 10 alio descend and, during this 
movement, a certain amount of 
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2prozra»e* downwards, body 10 descends 
relative to sleeve 1Z Former* 1 5 and 16 fast 

' ring this 
ream is 

extruded m aone 20 to form sleeve 6. the 
resin gradually potymerisina in the regions 
of tfm heating element 1$. whereas resin 
extruded in zone 19, the flow of which is 
different from the resin used in the making 
of sleeve 6. polymerises near heating 
element 17 to form tubing 8. It Is of course 
understood that the quantities injected are 
in proportion to the downward progress of 
the tool and the thickness of the respective 
sleeve or tubing. For example, the sleeve 6 
may be about 10 mm thick and die tubing 8 
about 50 mm thick. The control unit 9 
control! the supply of reams. 
The tool continue! to advance downwards 



Figure 8. As solenoid flap valve control 
circuits which control hydraulic feed to the 
hydraulic circuits are well known, details of 75 
the various circuits ensuring inflation and 
deflation of the sleeves have not been 
mustraied. Thus, during a period of time 
which may be very short, sleeve 12 moves 
down to a lower level so that when the top of 80 
cylinder 42 is close to piston 40, all that is 
necessary is to apply ofl underpressure once 
again inside sleeve 12 and release the 
pressure inside sleeve 11 to return to the 
initial conditions illustrated in Figure 3. For 83 
this purpose an end of stroke stop 59 maybe 
used which sends n releasing tatpuise by 
wire 60 to control unit 9 (nausea 1 and 8). In 
Figure 6, then, are found the oil circuit 23. 
resin iupply circuit 5 and 7 and mud circuit 90 
4 comprising a down channel 4c and an up 
channel 46 m none Z, Figure 7. 

A high pressure pump 43 auppfiee the oil 
necessary to inflate formers 15, 16, shield 22 
and sleeves 11 and 12. A first circuit 43 leads 95 
to controls CI5, C16 end C22 for inflating 
formers 15, 16 end shield 22. In the same 
way a second circuit 44 leads to controls CU 
end C12for sleeves 11 and 12. The assembly 
of circuit* 48, 49 and 50 controlling controls 100 
OS, 06, and C22, and circuits 46 end 47 
controlling controls Cll and C12 are placed 
under the control of the general control 51 
for advancing or stopping the forming 
machine and in concequeuce piston 40, the 105 
movement of which depends on the oil led 
via circuit 41. Circuit 41, serving oh a nn e ls 
C42e and C42e controlled by control 
channels 62 and 63 from the general control 
51. enables, vie channel C42o, the drill to 
advance downwards and the sleeve 6 and 
tubmg 8 forming machine to desce nd 
simultaneously, and enables, via channel 
C42fr. cylinder 42 to descend after deflation 
of sleeve 12. Wires 61 and 60 transmit the 
impulses cent out by the end of stroke stops 
58 and 59 to the general control 51 in order 
to control the automatic setting; In motion of 
the Inflating and deflating operations for 
sleeves 11 and 12 via control channels 46 
and 47. The mud circuit 4 is also placed 
nod or the control of controls CE, CP end 
CO for three valves B.F, O (Figure 7), these 
controls being placed under the control of 
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until piston 40 reaches the bottom of 
cylinder 42, Figure 4. This leads to the 
immediate inflation of sleeve 11. Figure 5. 
which holds the body 10 while sleeve 12 is 



control unit 51 by channels 64, 65 and 66. 
Valves B and F may be dosed in the event of 
me forming machine being stopped or due 
to detection of a high pressure none by 
pied to control unit 51 - 



detector 53 coupled to control unit 51 by 
C53. In this Illustration, the none including 
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the tube making machine, and tbe htfistsbls 
^eevet, hat been indicated by the letter Z. 
The moulding «me has been indicated by 
the letter M. Aa jar ai the mud eiicnit b 
gon^rned, IttiseenthatitUfedlaby 
flexible hose 3 and returned by channel 4b 
hi annular section A. Supply mrcntti 5 and 7 
tar reams and hardmtera are placed under 
Ae control of controls C35, C36 and C35 
C36 aa wall aa oontrols C37 end C'ri 
controlling valves 37 for the hardener 
circuits and C 39 end C '39 conh^Qnaralvea 
39 for the resins suppfr. A channel 54 
connects control unit 51 to control* C3S to 
Cff thus bringing the ream flow under a 
9°**?* to (be speed of advance by 

any desired method, channel C53 alto 
enabling tola flow to be brought under a 
control relative to the prenurtM ndstmg at 
20 the bottom of the dril&TtamamtttSP by 
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Pasture sensor 53 by any desired metho<L 
Control unit 51 Is operateT^ «— ™e, 
from the surface by fine T. 



■ted consequently 

^addition to these controls, a dotted Hue 
C 53 baa been Illustrated toXr a tpechS 
cmmecflon the object of whfambtosenda 
signal set in modon by very high iveciureor 
^erup^oa This rig£t j£ jfZZ? of 
f«WCTon 55» enables the flow of resfas to 
be stopped and heating of heating elements 

ewitohed o«» by meana of connection 56 for 
controlling (he closure of the mud circuit 
valves B and P and by means of oonneoaon 
57 for oontrolUng the inflation of sleeves 11 
•ad I 12. vSflTSo ob^^ h^STthe 
machine end proceeding to insert a cement 

"As these various dreamt can be of any 
toon and as they are not part of the in- 
vention insofar aa the application of the 
mms, which can be obtained from tr ade 
sources, ii concerned, .it has not been 
deemed necessary to flhutsate in detail 
each control, whose structure may take any 
form. The control of resin flow Emits eueh 
gg? pj of increase of 10%. Thus, 
even if the bore hole passes through an 
j^«^S»vern ^ mayjbejresent 

on^lead to a flight lacrosse m sleeve and 



the bottom of the drilling. Thus tha 
zetracUble toot Z during its descent 
vancet its heed Wd^iUmw^& tile 
tuhhigand cuti a wall m a truncated shape 

TTtti_ truncated shape cutting may alter* 
mihvely be carried oat by noosing sleeve 
being locatS JusT^ve^ 
drilling toot U a cement plug baa been 
EEKr £Jf ^kfnup by means of the 
drUtmg tooL the pressure at the bottom 

toaeffloe hi the c^venttcnaJ waV. When 
fusmer 15 reaches the point where the 
btocated nctftkm commences, resin Is 
ejected wi^t hardener tmTf cutout 
the mud, then the controls are set for the 
feed of hardener and resin. While the 
machine t is descending and as soon™ 
fonuer 16 reaoh^ tte*botlom eudcf the 
truncetad cone, the controls ere\5 to 

perftet Joint Is made between the earlier 
tutogandenewsKrtltooito^ 
Qffce new sleeve belnahaid between twS 
truncated layers of tubing resin. Thus tbe 
machine constructed enables s ' 
tobbg Joint to be inade rfter 



any sort 



taUn* can be of 
provided that their mechanical 
■re sufficient to take the place" 01 con- 
ventional tubing. Thus the InvenSn^ 
compasses the case of forming a tubing 8 
without ns&lng a sleeve 6. ^ 
In addition to the above-incntioned 




tubing thicknesses in me region of the 
cavern. Again It win be noted that although 
such caverns are asuauy filled with watmVtt 
U always possible to malm the sleeve 
Jomnise tfm material thereof is selected to 
be able to polvmeriee In water. As the tuBing 

^V^^^^^t cZ^S.^ S^s** **** 

made by msoW&nfttnn^wWI^me P***** 



w« If filled with water or lo^uakS 
the internal ileeving of e punctured be 
completely cudnlsedtube, i ~ Wf "™* ™ 
Wna% the emrtfoli tor advancm. tbe 

end cyfind er 42. can be reversed to return 
the sjsembly to a desired depth, ss for 
wjmi^when restarting the toblng process 
with (he object of coamsctinglS to iE 
previously formed portion. 

WHAT WB OJUM IS>— 
i-_A_ method of exploratory Offing 
comprising drilling a hole and mooldmgi 
tubing around the wall of the drficd hole 
gpuJuncously with drflHng of the hole, the 
tube preventing caving In of the strata and 
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ttfi lelf-evldent that the tbeimohardeinng 05 
ma^ which may be tSTSrnT^S 95 
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drilled hole almuhanooiiiH 
gQ^wl movement of the i' *' 
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•arty with the 
r #wu " , M1> "wwympni a me drilling tool, to 

atwiod by ma drilling tool k emended 

ptowat relative movement between me 
e^pe^htom«nber and die tnbtag end* 
farce «certed [between me stationary 
expendable member and the drJUms teoUo 
o«» the drilling tool to pr^^ 

bwdenlng material wM<* b kwtedaiW 



body, a aeeond inflatable annular iwS 

mo veWy attached to the body, 

jw k to control the movement of fhe^eaond 

robing monkSng malaria] to the Inkio^n 
*one oflhcju^ former. ™ "V"*** 
* * 7* * ?~?" 0 ecoordlng to either ciafaa 
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meteod according to 
preceding chime, Indncmg nuxuc 
alcove directly against thTwall of thec 

7, A metood eoeordmg to claim 6 in 
k?££Stf dfa * *Svn m cerriDd 'oS 



ZTitZ^^ "***jr ana poem one a bui 
tttWng former, the sleeve former hj 
fcfcj^^ tower e^dTend 
^^ t £»i~«ng aleeve inoeJdmg metprml 
I^a^SS? ^ttSTrieeve fa££. 
12 to ^^^«M«ordmg to eny olckmia 

__^ tiCwriod t ^Er 1 fc 

S^aS ty* 0 *** «*» around me WejBtf flL^ r»5J2? l lrtf Harriet an m- 

j-cted m«t«ri*i. wr^s;^ £ 
3S»SSSd cTJSS. p *" toi th * 0,, » ,, •* »■ 

12* A machine for mmfn. out ^ 

a drilling 
-rting me 
(he tool 
Body, a 
forming the 
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method of claim I, col. 

(Wdmowrtod below tins nip, 
hibiag former on (aid body tor f 
taWy and luring « ItTti 
towar end ad , feed circuit for feeding 
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pressure in die bottom of a hole being 
drilled end Cor continuing the flow of 
moulding material. 

22. A machine according to claim 21 
when dependent on claim 19^ In which said 
control means It adapted to act on reception 
of an impulse from the pressure aenaor such 
that, when the pressure sensed by the sensor 
exceeds a predetermined value, said control 
means causes the delivery of mud to the drill 
tool and to stop, both the sleeves to Innate, 
the or each hardener delivery valve to close, 
the or each delivery valve for the moulding 
material to dose at the outlet from the or 
each static miser once the miser has been 
drained of hardener, the switching off of the 
or each heating element circuit and a halt to 
the ma c hin e's progremdownwarda. 

23* machine sot?owflng to any of els lias 
20 20 to 22, In which said control means In- 



cludes means for automatically setting in 
motion the inflation of the first sleeve 
deflation of the second sleeve anil Its 
descent under the control of a first end of 
stroke stop in said hydraulic jack, a second 
end of stroke stop being connected to means 
for setting In motion inflation of the second 
sleeve* deflation of the first sleeve and the 
filling of the other annular chamber in said 
hydraulic Jaelu 

24. A method Of exploratory drilling 
substantially as herein described. 

25. A machine for exploratory drflSng 
substantially as herein described with 
reference to the accompanying 

A. A. THORNTON & CO.. 
Northumberland House, 
30^-306 HA Hotbora, 
London, WC.l. 
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